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(54) mwv&m *m&mm 



(57) mm 

mm ?~hm<DM®iticMj&L, ^m^itm^t 

h mm l 4t, ?— h l 4 ^Rt? «fc a legist 
XS« 1 5 Rtf F >fig# 16fc, g^SESB 1 1 A 

*t*ty¥*w*s* i i ±icmm^nrcm^mmmm 1 



2 i:. 



estate* 



1 2MM^2^1 1 AT©¥ 



mwmm 1 1 ^tM^nft 
7 fcfcfrrso 



i itio^MUM i 
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m i #*^©¥*w*Ji**frs3&ie3Bi^ 
M?nft^ 2 mmm<Dv~7.mmkxs f w >-m^ 

fife!? l i*SoS 1 ^?E«1«£> 

n/tm i *»*M©m 2 i^Jiiiu 

©Mwa¥^K«ft«^LTV^££^#m£-rs¥ 
2 ] mi itSo^lft»S±tM?n, 

tufH: 
tufH: 
tufH: 



1 



i mmmcom 1 wiw^ 

1 «*^©m 2 h , 

* o w^Mfi^av^ i wmmom 3 



[ £ -T S If 1 £ ttlt^iR 2 {cfBI 



5 ] mi ««M©^«{*ais±fcff^^* n. 



M^nfci 2 witM© v-xfiM^ f u-f >fg« 
Mwa^iHg^R^ j; 5 fctuwa^w*s^±fcff^^nfc 

twam 1 ^?^stigWT©taia^w#: 
n/ii 1 «ff§y©m 1 ^mrnmt, 
Msam 2 *?^siwiiT©Mfa^«fr 
ntcw, 1 #ra©m 2 ^f^M^t, 

umm. e ] mi ifs<D^ifts«±fcM?n, 
m 1 »g!©¥*fl»#*trsg8g3B^ 



bijbB?^ 



©geasoMS a— 7? oijgt^t s « <omm±. 



{c, h^n^LTMwam 1 
^ittirttMsn^s 2 *»it§y©v-xgtig<w f 

mmm 1 mttmmmrvm&tmm 
nrcm 1 mmm<Dm 1 
mmm 2 sg?^M^ToMta^«#:3 

umm. 7 ] mam 1 ©y- h mm t Mtam 2 ©y- 

*fj a st5f<iR 6 icmm<D¥mfomw 0 
umm 8 ] mi ifio¥i#is±tM?n, 
m 1 ««gy©m 1 5RKE«m«, m 2 «*M©m 2 ^ 
mm. iknm 1 «*M©m 3 ^mmww c ©it-ss 



Mta^- h IS^RCyj; a fcMw3«gP©m 3 ^fflMM 

2 »«sy© v-x»[f f > 

tusa^§is*Rt?j; 5 tctufa^«{*s«±tcff^^n/c 
g2*^gfi6iiiit. 



buhHI 

n/cm i iiios4^^i!, 
Mwam 2 ^?^ffiswT©Mia^»#5 
n/tm i «*§y©m 5^m^«c^, 

[ft 9 ] ttiia^- h MKi^OiiBltMSn 
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itmm i o ] mm a ^mmmmmsm 5 mi 
m £ tmm i w^m^ t a, Mi^e3RT©*wa^# 
mis ^ x*mwt l r v>s c t Jtmm t -r s it Mm 8 ict h 

M^tifclg 2 V~-X«M F W >M 

nitrn i i ^mmmt, 

tlfcW, 1 #«»i 2 

[it jris 1 2 ] mm 1 ^m^is^ t m 2 mi« 

tutB^e^T©MfB¥»i*S»«MLT^;i>£ 

£&wmtTz>mMm5, 6, 1 1 ©v^n*M otcia 

itmm 1 3 ] MiH^ M2 

< tfev^n^tetaiten^TLteafeiisn, twain 

3<JK 5 , 6 , 11 ©V^ftfr 1 ^fciatO^iftgfo 

[st^m 1 4 ] f#ftifi±tcffM^n/c«i t , 

- F £ LT, MfB^PgP&^S^^ff^^n/c^Sa 
«£DX tf ^ ^ v' , Ml £ - v 
»{*)■©'>%< £fcMffi±fc^- M&BHfc&fl-LTJ&S 

mi ay- h wm&ms & 5 tc tuta^ ^mvf 
m fcM^nft v - xmm & f w >®w t 
u 

MIB-y- F «ffitf ^-©ffi Jpg±fc:j&££ nt S x t? # ^ 

z*isv;i<¥mfcm<Dmttv*j\/m£m3zT&j]fi}<D 

[^©pffl&sa^] 
[000 1 ] 



M-rs *>©-?$> s 0 

[0 0 0 2] 

(JMTM I S F E T fcfHf) ©— ffT\ S 0 

•TS, double gate§y Fully Depleted- S 0 I MO S F 
ET^il^ntl^ (D.Hisamoto et al.UEDM 1998 
P. 1032, X.Huang et al . : I EDM 1999 P. 67, #HH¥2-263 
473#&#B,W&¥2-2768719#£SB) „ 
[0 0 0 3] fufBMO SFETtt 

*©L S I tfflV^nSiftbtflt^5„ 

[0004] 01 3 (a) ~0 13 (c) tt, tuxEL/c 
fi&fc©tuWBMO S F ETOii^tWrfhHSff 

Bfsa^^^o ¥»{*s« i o i ±te«, mmm 1 o 2 

^M^n, (DIM! 1 0 2±tB5"j3>f 

inllO 3^M«ntV^o v"Jn>f i nil 1 0 
3±tB, iill 0 4^LTV-X 1 0 5, FW 
> 1 0 6^£6ic^tlfnMSntV^„ 
[0 0 0 5] ^et, V— X 1 0 5MFW>1 0 6 
V-X 1 0 5S:tf KW> 1 0 6 £V~ h*« 
l 0 7 fc*88ft , rs;fc«>©*BlB^ 1 0 8^M?tit^ 
^/c, V— X 1 0 5 £ F W> 1 0 6HOSrtOi 
Stca, V— X 1 0 5MFW>* 1 0 6 FW 

i o 7 ^^ifisR-rs^feoisiBag i o 9tm&-stix^ 

1 0 7WM?nTV5„ 

[0 0 0 6] L£eU SiSSO 

ly ^e>ic, s o i ssoflrKtejeH-rsMiBiso^t: 

[0007] 3;/ts 013 (a) ~0 13(c) fc^L 

[0 0 0 8] 0 1 4ttffi3&L;fcfl£5fe©>W*g**fflV» 
fe*?OtS^BI-e* 0,015 tttufB*?©»f®0-e* 
So 1 1 1 ittt 0 1 4^tf0 1 5 ic^-t 

x^>ic mmmi 1 2^M*ntv^ 0 coieitiii 

1 2_hfctt, V— X 1 13, h*W>l 1 4^ff^^ 
n, V— X 1 1 3 £ KW> 1 1 4 ^©^©^^^11 1 

i oji^tt, f~vmmm \ 1 5^Lty-F«n 
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[0 0 0 9] Lfrl/fttfS^ Hi 4MH1 5ic^ti 

[0 0 10] gfc, M3SLfe2r30*?te^a'rs*% 
S 0 I fSB^riloTL^d v-U n>jl©T3Rte#fi 

SHLftWfiCot (self-heating) , FW>* 

t)T, Hi 3, *SV»«Bll 1 5te^Lfc2in 

eo^ii, L S I Sif-xOflJfflfcMLTWLfettfg 

[ooi i] mrc, s o i if f-a, wcn^-v^/i/© 

[0 0 12] S/c, /W^S^fflV>r, ^l«{C3^7t 
ii*#/it/cM I SFETfcLtfl >RB#fFll5844 
278^§fcf2fc£tl/cM I S F E Ttf&S„ COM I S F 
ETtt, /V^iS^^|attt|jPlLtlS« ( pr 
ojection shape) #J&£U £ ©*K^ita^cMj£L/c 

[00 1 3] Hi 6 &tf Bl 1 7 a, MIBM I S F E T <D 

[0014] @i6 fc^-r <fc -5 i 2 i ± 

2 i A^^nrfeD, c(Dm.m% 
mw, 1 2 i A±fc&y— fmhii i 2 2 # j&ssntv 



1 2 1 AOSita«lI 1 2 3#J&* 



^tlTfeD, dOlfiHill 2 3itim^#l 2 4^ 
[0 0 1 5] MIBM I S F ETTIt V-X • F W> 

/c46, hi sic^mMi^Zo^x^^yt^xm^n, 
mmvmm 1 2 1 A©«^M©f 1 2 5 

[0 0 16] Hi 7fc^TJ;5fc, fl&8Bgg©K 

I«12 1 A ©lEROUffllcffM^n^ V-X • KU 

^zs^mmmmi 2 6^^<M«ct(cj; 

±S£ME£*^n^ft{£fc^H3feiL;fcM I S F 

[0 0 1 7] MlBM I S F ETfti, S 0 I «3fi"£fcj::8: 
<, g§©Kfg« 1 2 1 A fcT8B©¥i»#S*S 1 2 1 

» (self-heating) «??MiiffiS?n5^l> 

[0 0 18] 



i^twtsn (fflfcfcro. i fimttT) , 

««4ot<5„ Lfc^oT, C©<fc5&y- Ffi 

# o. i /xm^T©taft^^js-rsffMSjt^^-rsig 
[oo i 9] ^-d-ecio^tt, tciasiStefi^Ta* 

[0 0 2 0] 

[M^»^s/c46cD^ia] tuwB@w^»-rs/tfe 

fc, to?Sj|{i:ffSSio*if*Sll8, Hi^HM© 

s gseas i: , mmmm^(D^ < ^ & i®±ic f 
ii^LtiKnfty-hiit, Miay-FM 

f^fiiewi:, Miam i m^mmmmr<Dmm^m 
fti«rt{cM?n/t$ i «§a©gs i ^mmmt, 
mmm 2 ggf ^M^ToMtB^^^aK^fc^^^ 
ntcw, 1 »*iy©m 2 ^M^ts« t ^nfi u mmm 1 

Ml t m 2 >R|ffi!»IS«tt, MfB5&Eg|3T©MfB¥ 

[0021] s/i, z(Dmfflci%%m2<v¥mt*.mm 
a, mimmm<D¥-mfoMM±.icftmi£ti, mi mmm 



Miay- h «t: 5 icMmmmm<D¥mwm 

ifi«iiT©Mfa^{*a«rt^fF^^n/t^ 1 «*m<d 

m 1 «»Slt ftiBBlg 2 if ^SIMWTOtfiia^ 

i#isfitM?nfti 1 mmmom 2 ^ewijw 
fc, mib^ 1 s m 2 if ^PiifiM©^ < fev^-rn 
^te8attsnfe?Lfcs«>jis^ Miauls 

[0 0 2 2] Sfc, C(D%^e{£Slg3©f iftSB 

a, ^ 1 mmm<D¥mfomffi.±ic&i$zti, mi mmm 



lay- f nt ©ra^iffiti-rsMfay— hsuj; d si 
j¥ftwv«nt, t&iay— hmmttrnt? <t -5 ictuia^ 
gso^iftlfiJcM^nftS 2 j**§y© v-; 
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ism i m^mmmmr<Dmm^mwmmmcm^ti 
rem i i Tfwmmn, mmm 2 

2 ^m^m^ t &mffi? n-r% 0 

[0 0 2 3] ^fc, d©^lC^S^4 0^»f*S« 

a, HifiowiiifcM?^ mimmm 
±&cy- i-wt/ritM?nfj 1 oy- m 
±{c, y— h mhii^ l TtufHH 1 of- h mm t m 

lLTM?WcS2©y-htiJ:, MfH^K Ig2 

intern 2 mmm^v-xmrn^] 1 ly^^mmt, 

mi, m2m^mmmmt, mmm 1 m^frmmnm 
T<Dmz¥Wi*m&fti£fcm-ztircm 1 1 ^ 

»E«fflg« fc s mmm 2 ^iiiiie wt <omm^mim 
srtfcM^nfc^ 1 «§y©ig 2 ^mmmn&mm 

[0 0 2 4] £fc, c©^itH5S5©^i#S« 

a, ^ 1 itsof ii*i«±i^M?n, jgi«it§y 
m 1 mmm<om 3 ^M^tiwc ©jiETfjWisnTfts 

«fifcM?nfti 2 i^ov-xsisif f w > 

4 wisii t , mmm 2 ^mmm, 
^■mwmmmcBmsnrcm 1 «*ioi5Wiii 

[0025] mrc <i<Dmni£ffi%m6<D¥mfcmm 
it, 1 1 iisof ittSfiitcffM^n, imnmcD 

say- hmmztrnzsz 5 fctusa^;g§i3©¥*wgft» 



1 1 M^ft 

1 1 

ITOtufH 



1 «^ ^gflfiUM 

1 3»«m©h 1 ?f 
mtttmrn 



mi, m2MT^mmmmt, mm 

m^mm t , mmm 2 m^mm. 
mmcm^nrcm 1 mmm<Dmz^m 

U Mffiy '— F *SO±ffia, M 

1 ^^^ff'fgw^^Mia^ 2 

[0 0 2 6] S/t, Cc0H^c^sm7O^«#:| 



a^egp±^6tufai 



it, ¥mfomm.±i£&i$i£tircmmm£, n<ommmic 
Miap4P^a ; «si±fcM^n/'c^«© i t° # * 

i; -v ;V^«{*)S £ , tuf3x b° £ ^ v' -v ;^W*/B ©'>& 

1 x tf ^ ^ ^> © ^ -v * E5e*r 3 73 

tuwav-XM^^ F 

Ms ax \t $ ^ i/ ^ A,^.mwm ©Msa^- t u 

[0 0 2 7] 

•Wh^V^X^ (MI SFET) t-7l^lPgt 

■So 

[0028] [^1 (ommomM] m 1 s> ccd^bj!© 

o 

[0 0 2 9] 81 fc^-T j; v fc, pl>"j3^i#l 

i^i Hat, c(ommt>mmmcfiaj:stir^:^mm^ 
mmi 1 A^M^ntv^o mm^mi 1 Mtm^ 

mm 1 1 ±tetts ^^^mw 1 2 ^M?nt^ 
So ccm, Mxfc?tuiaa«g%ggB 1 1 Aon? 

■V^.;l/gfcll^f"S73[RlOff^^ffi^) (JO. 1 jitmfM 
a^fa^i iaoISi i^p>©S? 
SO. 5/im~l. 0 /imSSfJKT*efeSo &*5> 
S^tco^Ttt, 1. 0 ^mjgfiEJKTtclSStjlj-ett^: 

[0 0 3 0] SS^SglS 1 1 A©ffiiB&ff± 

c©y-h«iii 3 a, ss^gpi ia^ 
i^cM^nn^o y— hiessii 3 a, m^.^ 

[0031] mmmm^ 1 1 A^w^Msay- hmmm 
1 3±<d— micitf-hmmi 4«?n, tusa*? 
ftffinmm 1 2 ±(D-mc t> y- f w 1 4 »^sn 

mat, mm<Dmmmtm<Dmmm (nD ^tov- 

xra/B 1 5 t F ly^ymWm 1 6«Stl^?o 

C © V-XMS 1 5 W F W 1 6 

tt, y-h«ffil 4©Mt, d©y— HSi;^- 

>^vx^^LTgas-&^fcfT^n, y-h«si 4 
T^<»S»gPi 1 AOSifflrti^ ^^^aXfc 
<toyy (p) ssiH^t* (As) ^ix?nSo 

[0 0 3 2] CCtfli, aig^SHgp 1 1 AOfii 



(6) 



#df1 2002-1 10963 



Sft©7*fc, V-XKiWil 5 IkZf F W ~yW$M 1 6 
fc fe V-XJSM l 5 ms F l 6 *J&£ 

[0033] ^e>tc Mia«?»gf ill i zRtfii 
^ggp i i at©w*»s i i rt^tt, mm.<omnm 

l 2To^«#li l l rtte-f^aAfc: 

iDM?nft»ia 1 7 fcj\ ai^^egp i i at 
©¥3M*s*s i i Wcro^bn^o 

[0 0 3 4] £7c, tfrfH^TOSIIfiSII 1 2iCtt, 

/■cfeony^^ h l 8^M?ntv^ 0 d©n>-^ 
l TjgfctttuWHTM^JfS^ l 7 ^ffMStiti^fc^ 
A*ffHi:S:<, rn^^F l 8 fc¥9M*S;& l l 

[0035] hi ic^<Tz<DmM(D&mk(D¥Wfomw 

it, M3zEL/ct£*M©S 0 I IS^MWcM I S F E T 
£1111?©^;^ /VI/^Sfi*MV>feM I S F E TfcT 

mi 4 tmrnrntzt-Drs^nyz? hmm mm^-f) 

&&g£?&1ttb, M I S F E T(DfenMM &*r*>\' 
[0 0 3 6] £7c, £©¥«#:§§»^tt, m^tm^<D 

momm^u-itc^, w^m i s f e Ticfc^rsi 

SEii^nsift^ ;l/a&S#flKBTr Silii:, y- h 
Ml 4fcTSPS=Kl l ttoia^g^lcfci^, hit 
#MtTO©^£M I S F ETMffl*ff^mt7 

[0 0 3 7] LftffoT, cctay-htil 4IT 
1«1 1 ±fcJ¥^*?^(R«S«l« 1 y- 

fmi 4ti«i i kosfc&asa-e, n^Wfcy- 

6fc«fcDs if4MIS«h:^*n8«4M I S F E T 
©b*v»fiMEE;&iS«>Sz:i:T?* fSMl SFET^f 

I SFET*MtS» *?^Kfg«tett^n> 
(B) ^iA?n, M^L/c£5fcTM9MsU 7 tip 

[0038] d C T\ £ ?> IcmWJ^M^ 1 1 A ©ff£ 



dwd«fcD ?*#>r *3 < t, mmmcmu^mm ha* 

0, £©Hffi©j£H©M I S F E Tit, ~^SM© 
S 0 I jg^lwmciMT^'rsc. tfc%;g> 0 z.<om&lc 
It, mti&g&S&l l A*©T«MftMg< Tt, *IS 
^fH§ |5 1 1 A OMMSoy- h 1 Kciotf t7- 

;V^©,ff>v't ;1/ faffflltf & S ti 3 i&ft&i © ¥ 
ffiiM i s f e t ttmi^x, mmtz& ! ?-*r*ft'3h%& 

[0 0 3 9] S 0 I }RT-<h[R]^f ©ifjff^ 

[^©^Wil^© 5 ! 2 ®^©]^ I SFETiD fc/J^ < * 

m i s f ETta, ra umitmmx, t^mmw— v 

[0 0 4 0] gfc, &£g$gg|Sl 1 A©J?2#»<*o 
T<&i:, *T^gf«©a«i l fcific^tyjiA 

StlfcMWfnlfcKitbt, »S^E§|5 1 1A© 

T©SISl 1 F— ^y^Wi^cft^o "Tft 

frl3, Blo^M«|iSi 7«»Sagn i a©T© 
Slgl lrpX-D&tfO, Mfi&8Bfflll 1 A©THI5fcfeT 

©M©mi©¥«{*S«T-a, 3^#SIMft&©»£ 5> 

fc>^ «T©^>^x;P-^^Kih^§, S/cPS-T 

[0 0 4 i ] S S> fctt, ^^SffcM© s o i JRT i: iwj 

^©{gi^HI^^ff^n-ri^v^cfe, asawRrtt^ 
2^#-^^, y^-;^<:SHHL7c» (self-heating) 

[0042] [fg 2 ©M©ffmii — nswtc, s o i m 
m^m^fcM i s f e t ©±j§ o\ a«©TM»jss*T 
if * # e. «i6 x m^- -v ^ ;v©*t^jfm l j; -5 -r s 

fc, F W> , W^e»©SSil©#^'t?V— F w> 
-v ^M^JWJt S 7c 46 , d ©S^il ©#tf *M 

[0043] ^*© s o i mm^m^fc%^s.{tm(D 

TSl^M I S F E T ©±J§c3 fcfciu f + ^.MMtS'> 
;]/— <D$£%.?kffl7LX\^Z>o y— HtflOOn 

js^-rsigss^feo^ ^?M±©Biis^±^-rs 0 

[0 0 4 4] Cilf, gUfc^L-fci^fc, h7^X 
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§ < it, miMm^ti^m^^mcm^^^ t Lit 

[0045] c ©*§-&, mffi&mstHDmMwmci&m-z 
ns f^^x#bb#«, s o i m^tmm<Dmi^n 
? mrnrn^- thxm^^ *A>%}m<Dvmic ittm^m 

is v n yji©]?^ ^is?na © t , ^wvy— h 

[0 0 4 6] 7?t\ «IB%E^©ASgPfcff^£ 

©t, ia«4so iiiw c«W[RFte) ^<i*s 

[0 0 4 7] ^©IgJg^LT, V— X • FW^Sigfc 

cn«, ituffi css^ggfl) ©a^o. i 
M*Hj-±©«^igs , ]7j^ai6J;^ fc-rat, s-rs-r^ 

[0 0 4 8] C©$0&Jfc, 1S©WIS^D7 7^ 

^Saa-ftrscfc-eisfc^fcu^©^ hi 6^-r 

#\ * yffiASItM^: F- K > ^t?€ 3 

[0049] -^dt, d ©fg 2 ©HSS©J^^t?a, £© 

a«^e^©e±ffi©g^ v c±B5as) tMi s f e t© 
t§ 0 -r&fr-^ z<Dmn<Dm2<DmM<DBM<D¥mtt. 

<§> o 

[0 0 5 0] SS^gB©±B8Bte^**4>tfJ&££n 

2 ttt^-v#-;u^©^-v v r tM<Dmmm(D^m^± 

F- fc? > 9 L fcffl, 0 3 "PttSS^jBas©±Bgp 
±t}gjStS^ h«ft«Oli*ie!liWlci< Lt, 

#|J, 2 Sic, 0 4T-ay— F*ffi#»S^g|5©_h®3B 

L/cM?:gt„ 02, 0 3, Stfg4tgtll 



[0 0 5 1] OTfc, 02, 0 3, M4tgtM§ 
[0052] 0 2 tt, i?2 ©M©j£ts© W{*M© 

s^^-rf4iS0t?&Sc 

[0 0 5 3] m&@g&3& 1 1 A©_hJKB#fc:fci\ 0 2 ic 

Tjk-rx^ic ^^^^(D^^vrtwomnm (p 

[0 0 5 4] £©£5 WB©W{*M©TO73ri 
ffl*. Steffi $f, SIRggSBPl 1A* 

Mt^it, ^^-y7°Ili:LT©ffiliHI, ffl*.fcf$"J 
n^SM^WSJg l i±[c;^--y^-r5 0 £ 
©v"JayiWvx^i:tt. &S14^*^x>y^ 
^ («T, R I E^wET) fc£0^*{*««l l W 

B i i Audits. 

[0 0 5 5] Mfa»««gPl 1 A^JFMb/ctS, SIS 

gsean i A©±®^tc^Lt, ^^Aia^ii 
fc^*E«r*#A-rSo c©t§©tufB^M^©^*>-a 

Att, iiilc Oilof 1© J; 5 1 n f *;VM I S 
F ETtU stfnv (B) £:M«J± 1 5 k e V, F— 
X«5 x 1 0 1 3 c m-2MJK±-t?fxfrnSo 
[0 0 5 6] ^V>T, i§*^ft?£Jc£D, 1 

Itflfi 3*MtS. c ©y- hMUflfi l 3±Jc, #y 
n^n^it^u ^--yyit^MH 4 

[0 0 5 7] ^Sfc, y-h«l 4T^^<»»|H 
SP1 1 A©MMffi^fc, ^y&AfcJ;D^fig^ (ix. 
Hf, P*SWJAs) ^«AU V-Xfj£f$cS 1 5M 
F W^SEiWB l 6Mt5„ 

[0058] 03 a, ^2 ©M©mi©^ mmo^m 
[0059] mm^um 1 1 a©±s^«, g3t^t 

si (wa.fcjrs'yrivgffcjgD »ii«fc^©3;a:ffli^ 

giJMLTWK e©ffi©lffiSctt, tffML/cgll© 

[0060] tufES^ir^3^«{*SBttt, 

l 1 A©±ffig|S{C*3V>T, t"- hWM 1 4 fclS^ 
[0 0 6 1] C ©J; 5 ^M©4^##:gH©«3g7?^ 

ff^fig-r ^ ^ -v <y ^ii t l t commm 22, 
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So Z<DMUm2 2^-?X^i:Lt, R I E*ft\ g£ 

[0062] m^r, mwmmz z^mm^-f^ m 
mitmc^v, mm^mi iA©siffiti"j3yi 

[0063] seic y— f-m i 4T^^<»^«h 

«\ P&SWiAs) ^iAb, V-Xfj£iWll 5K 
F >Hi 1 6 Wt5o 

[0064] H 4 teu fg 2 O^MOfl^iicDffiO^^lJCO 
[0 0 6 5] MM$i&m 1 1 A <D±m±iCte, H 4 fc^ 

tcy— f-mi 4 a, i 4B«sntv^ 0 -r^fe 
ais^gpi i A©MfjJB±fc«s c ©assess 
i i A^iicyj;^^ 2o©y— hnw, i 4 a, i 

4 B^gai^cM^ntte^ ens 2o©y- 

hili 4 A s 14 Bte=f-v*Jl<M£M3zT%mB±te 

a, 1 4 Bt^-nftiny^^ h^sa^s^jb^So 

[0 0 6 6] £(D£5%:Mm%:f$-D¥Wfamm'£i3., 2 

oo^hfii 4A, i 4 BiciBju^^-rrx^EP^n-r 

3 #-f)\y?— hOFET ^6- F £ LTOTtS £ £ 
[0 0 6 7] 2-3©f-hfil4A, 14B 

-Mil 4A, l 4B©5^ l ofcft*;Hoy 
— FWJIW^U SID© lofclSff^LT, fufB^ 

■v h mm tm&z z>;%vv?~ 

h F E T -6— F £ LtffflttlS; L^VMM 

[0 0 6 8] H4(cWiftiMi«v^, 2 
OOf-Mil 4A, 1 4 BfclpIUA^rx^fflfrq-r 

5 g-fjl"? — h CD F E T ^6— F £D*^ £ , 2 ~D<Df— h 
ti 1 4 A, 14B£D5-%, 1 Ofc^-¥^;K|fJc0f — h 

SID© lo{c«**{i£L-r, MIB^-v^ 

[0 0 6 9] H 4 fc^|»3t^4f o¥W*SB©S3g7? 



'JnyMWftl* l l ±t;^--yn^o 

e«©»iB%egBi i A^fiic-rs„ 

[0 0 7 0] Ml^T, tuWHv- U n W 
fc, »«^g|5l 1 AOfilffltc^U 

=i C % 3 f — h ^Hifll 1 3 So C © 

<fc -5 *Sil©aig^|agp i i a _h&c, # U 5/ U n >SI^ 
;^--y^Lty-Mll 4WT?o 

[0 0 7 1] fOft, CMPtJ;f)li^f 1 1AO 

R I E(aDifB^'J>"J nyi^X7fy^t5c * 

sic as^BM i Ao±®±fc#ffi-rsig^jii^:^ 

StSc f-Mil 4T«<11»1 

l A©Mlffi^t, ^tyiiXiciDW (M^.«\ 

PSSWiAs) ^iAls V— TMffitM 1 5&^F1^ 
^^rail6^Mt5o tt> COm^t, SOI 

(DM I S F E T&&$.T%££ff l vSm-£%>%o 

[0072] ctizm2 <Dmmmm<D^m{¥-mm^ 
i/^nt s o i mm^m^fc^±^^.itm<DM i sfe 

f%t>mmm 1 ©Mom^mit-^&So 
[0073] s/c, as^ggp i i A<D±mmc?-^* 

&P>lf, C?L5«ffi^<:S«E^l 1 AOiffiS^f 

[0 0 7 4] &*5, 1 1 AOiBO%ifh7 

(1 0 0) ®T\ ^O^-V^-^fSlfe [10 0] 

[0 0 7 5] [^3 ©tlO^U 113, 014 ic^ 
b/c«©3^S}i(DM I S F ETm 

sjs o i *^nii-rs/ti6fc^-v^;^^«ii{t-r 

febs fO^5 0nmOTi:S:Si 

i^ge^feJ&ST S t ffi-t? #f (J £ t>\ ^(D—jj-? 

• K W >S£iUl*^^©¥S^M I S 
F E TlcttMTZ>£4mfcW<%:%o ZOfcbb, V-X 

[0076] c(Dm3(Dmm<DmM^n, m 

5, 06 (a) ~H6 (d) tc^-TJ;5&^^;HBijalc 
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363 



LfcZ£%:mW.£T&M I S F E T^jg^TSo 

[0077] H5«, m3 (ommmm<D^mwmm<D 
m^^tmnmx$>^ 0 86 (a) ittm^mfomw 

H6 (b) t&m&pmtt&momm 
m, H6 ( c ) ttMia^pBHtefeits 6 c - 6 c ggtcft 

o/cBfffiHs 0 6 (d) ttMSH¥SHfcte^§ 6 D- 6 
[0 0 7 8] H5, MH6 (a) ~g6 (d) Ic^-T 

5„ ate, js?^tt»ji7?s^j;-3r^»rs 0 
[0079] ev^»f*siRo^ie««te-g't3-& 

SfclS^'TS^lPiJ©]^) 0. 15/im~0. 20(im 

si) £r±f»u yy^77^^^t/^-->^ 

[0080] Let, SIS 1 1 ^ 5 0 n m~ 1 0 0 n m 
[0 0 8 1] ^©m, dcoy— hfSgifflVX^fiO 

- h *e mm 1 3 ^amit « o s e> , y- h wsj^m 

H^fflfe CMPtiD ##0% # U U n W 
[0 0 8 2] ^tc, MSHy— MIMffl'TX^t O 

as^eas3 1 AosiErt (v— x • f w^ffM 

SB) tc^y&A, fcb<«5WBK— fc^^fcHfcfTS 
d fc «fc D s 88 < froffigjt* V-XffifWl l 5 & K 
W>S£fUll 6*Jg^So emfcRBfte* 

!&±^ttt^5fe£D¥S§yM I S F E T <D 



J : ^ I l.' M J r I -". ' ■> ' Li ' 



e^S'-wV&ffffcfflVrfcxU'*— K V-X • F 
WiV (elevated source/drain)fgjg;g:jSfflTS £ tic 

[0 0 8 3] ;:©^loilT'(t assess 3 
l AOSliiflo*lc, v-xffitl i 5WFW> 



MSI 6«fiScL/c^ jg«fcjSi;TS!fg^jB8P3 l 

a ©±®rt fe v—tmmm 1 5 f ymm l 

[0 0 8 4] Lm4<DmM<DBM] ffiftV1t£5lc* $K 
I^h^oS 0 I iftlli§lRfT9M I SF 

i e te«fcs*nx^W3fc99te^^teiKL, < &3 c £ 
[oo8 5] ^ <it\ £<Dm4<Dmm<Dj&m-cte, mm 

KOlS^gP^MWK (W*.fcf, M^O. 5pm 
~l. 0 /tm=gg) J&SU SOIif 
ff "5 3^t5^M I S F ET^iitS» H4<D^ffi©fl2 
Utt. h U >>"y ^OVf ^SS^SPi: LXB 

[0086] 0 7 fci\ ^4 £DHMO^il©^»{*S«© 

[0 0 8 7] S-T, aW®gP4 l A^MtSfc 
i/Va^mtm&^XZ £LX, R I E^J;DW{*a 

si i«ffiWctgDmbT, flff^©fii:«^^^b 

fc, 3liRxt: 0 ^^^^;Hi5<:fifc j; 0 p+i!4 2, n-JH 
4 3, RZfp-m4 4mfflc&f£ t lsX&fiL&mffi4 1 A 

[0 0 8 8] £P>fc, M«fcj;0, 1I»4 1 

[0 0 8 9] i8tt, ^40^I(D»IWO^i 

*^^*nS^jE8PteoV»Ttt^ 0 5, i6t/f^^ 

[0 0 9 0] £lf, a«^gP4 1 B^MtSlt, 

iftlSi i±fc;^-z>^t§o cioy'Jnygft: 
flt^vX^^LT, R I Elc^D^mfamtkl 1W 
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[0091] m^x, <f*>&xi££omttwmi&<D 
sfii licTfmws (.mz-ts, b) ^ixi, P +»^ 
mmmi 7«t5fc», tfrfat^-tcttuwH 

#HissJ£©»« i i ±te*?^««iisis (fi^n >-u 

n>-^{tH) i 2SMt5o 
[0 0 9 2] ^e>ic, il?/?^ti 0 ^^^^;VjSSfcj; K>, 

p+Jl4 2±fc, C(Dp+l4 2^rfXD^< Jcdfc, n 

[0093] wsmLfcmsic^T^wwmwxte, 

s /c e ^ - ^hb v ^mm x\ t & ft ^ t° ^ - ft r 
E<^c^^ft^/ci6, p§pRrew^ss^iea5 4 1 b© 

T$f«t, fc^ tt>F*<:&%k°^-©p+ji4 2 

til lop i 7 tewffifcffu&n-rftfcf, s 

[0 0 9 4] 07 £fcW:H8te^*^4<D|£ffi©fl8B© 
^MBtli, V~ h *±fc «fc 6 f\ n-14 3 

+S 4 2 p -jg 4 4 ©^MMSOBS/E^JtMftLT 
^ft«\ n-«4 3fc:J&«£*lSS5JB"T?* ^-^^71/* 

j^fig-rs p-i44 tss i i fc^wmegtc^fsir^ 
i,„ cnia^ s o i mm^m^fcM i s f e t tm 

^mzitm^ttmffiTzrc&bici^ c P - 
144) ©nMi<^i:«\ ^m^itm^tm 

[0 0 9 5] 2£>lc, £tftgg@3M 1 A, 4 1 B©^ 
§&© If ^-^ffit©:** tllT't S 46, IWtilW 

iiso i tmmicx*% %mmx\ fr-DSffioj:±. M 

3*<«*^E§|5 4 1 A, 4 1 B*fl?«7?frSTm«« 

[0 0 9 6] S/is 07. B8{c^L/!:g|5My-M 
To^-v^;VSP©*©ffi^0"efeOs v— x • FW> 
^-<?«:V-X • FW>SHR»fcn-*4 3*^ft6l>* 

• FW>iIffl5, H6fc^Ofcfe©£:lRl13Hcji#? 

F I-' <<~> (elevated source/drain) Sii, &fcl£V— X 

• KW>fchalo«ii v H83S) *MV>Sfc<fcV« 
(CLf(iggtf)o z:n&*MWiif* n-143 

^v-x- fw>»s (n+js) (Dmrnztmrncffi 

<* d £ ^T?^ H7f/c(ig8 -v ^-Mfjg^H 

[0 0 9 7] Z<DW,4<DMM<DBWiX\Z, n^-v 



^>> ? X^tc|iLrfe®fflWr-$.^o S/-c, <>x;k 
^ -v #>;l/f|S© F- h° > ^£ jbHt SCfc, haloff}3t% 
SJSffrSdttCcfcD, rfSttfg^CMO S SOIif 

t>mmx%% 0 

[0 0 9 8] [H 5 (DmM<DBM] tu3S L fc 3 ^TtiM 

-8\ imx±oKS^ 6 h s >k u u ^ y corns 
temrngggmomn t mnmmxm <^~%z.t iz^ujm 

jg*T^<-rsi:x r^^hJt*^*<ao^ rie 

[0 0 9 9] i»^'J ->'J 3>0«if{±tl^ 
1^2 0 0 nm|fi$m!)> lfi»©±ffii:y- 
hWcD±Bfc^I8 0 0 nmOli^-3V>tb$-5o M 
X«\ 1 5 0 nmx 1 5 0 nmilOWSn^^ h 

©c^tsrx^^ htt (~5. 3+»MJS05» 
^•R I Et«LWWa5a<SD> 'JV^7^ 

[oioo] m5cDmm(onmM, wai/ft3 
[o i o i] B9«> m, $ <DMM<D : &m<D¥mwmm<D 

[0102] s*f, pi^ijny^iftlii 1*^50 

si) ;&ft«u 'jv^7-fSfcR i E^fflv^r, mm 

[0 10 3] Lilt\ m\H<DmU 1 1*50 nm~ 1 0 
0 n mmmmitTZ LOCOS ^^-si^ 

ffl V ft S iWfcJSOJ^K / X I?— * © A -3 

as©— 3Rfc^-v^vastt«v>sst^esR5 1 a^jf^t- 

[0 1 0 4] ^©^, C©y— F*®£$MVX^F«3<D 
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x. if *° V V 3 MbbiLfr. &ffl tft-ofc # U is U 
3>I^CMP«-r5i:ticj;Dy-MS5 4^ 

[0 10 5] COi^at, y-Hffi5 4 7SS^ 
— X • F W^fiStWl 1 5, 1 6±©n>^ HuBt 

[0106] m^mmmmi 2±.^mmw-v^ 

[ 0 1 0 7 ] 0 9 te^¥9M*SK©l§ii;&tf 8Sii;£?£ 

y-Hffi5 4_h£V-X • FWyMIl 5, 

I 6i:£-??|W|B#fc:n^^ ^HflnTsciitf RT 

[0108] [i! 6 (DmM(D&M] d ©S! 6 ©HfflOfl^ 

[0109] B10 (a) ~0 10 ( d ) «H 6 ©H3t 

II ( a ) ~0 1 1 ( c ) tttufH^»{*M©®3t7?r* 
[0 1 10] Sf, Hi 0 (a) Ic^tXolc^ i/Un 

e i ±icnmm 6 2 «^ u u v ^ 7 

f F x y <f~ y V\xl <fc D -fS'#II 6 2©/^-- 

M I S F E 1 (D^-^^^m^^^mtL 
tiP8li6 3*Mt2. ii©i:§o¥SS3ttt, Hi 
1 (a) fc^-T^d^-So 

[oi i i] m^x, mn%$6 3rtO'>'j3^f#a 

*frV\ 010 (b) fc^"TJ;-5fc, j^JH 6 2 _hfc;t 
[0 112] 2£>fc, l JV^77^SMF7^l7f 

v\ bio (c) fc^-r^^fc, v— fw>\ s. 

±S^e^/cS1S^^6 4 AfDfSMti, Si 
1 (b) fc^TJ;?fc, V-Xl»(fFWyra 

[oi 13] mi o (d) fc^-r^^fc, a« 

SHgp 6 4 A CD±ffi^^{|[|ffi±^y- h 6 5 ^ff^fig 



mmm m u u v ^ x ^ Baa 5 f^i-^^ xtc 

-XX^rfflX y-Hffi6 6*MtS. 

•vx^hL/isas-a-^-r^-^aAfc^t), y-h« 

SS6 6T§i<liM6 4 A^U^ (P) fe&VHi 
^* (As) cD#A^ffV\ V-Xltl6 7MFb 

11 (c) t/fNti^t^So ^±OJ;-5^;X@^j;a 

[0 114] MtHiSliiXiStcfcDSJii^n^ig l 2fc^ 

Iktf^nSM I S F ETOV-X • FW^rRCDSIS 

4fcJ;^TffM5tlTV^/ci6s ^--v^/l/OM-fT 

0 6 fc^*r#iig£:|W|*Ifc, V-XMil 6 7 F W 
>mWLM6 8«WiS»6 4 AOft*^ 
5i:E^"rS77foIci5*tt, ^t^^A^i^n^tp* 

^©^^^;l/fi^E^^^77fn](Dfi^<j; D5< ^oT 

^zfctb, ^v^frfflfrztmmikhr s o i 

(DMftltmm Lfc5XX\ V-X • F W yffitti&mtfi 
fcncfcA^ S6tV- X- KW>'S£1R»'NO 

[0115] iioiic^iofiftift'a, ^--v^. 

[0 116] m£Lfc&mM<DftZMiXl,&, n^--Y^?]y(D 

m i s mmnmm h^>^^^mt^rmmLrct>\ 

[0 117] 

[HB©®#*M] 

ran c (Dm%(DW, i onssoff^n©^«{*s«©ff 
[02] c (Dmmm 2 ©H3s©mi©^«{*s»©s 
[@3] c ©?gBj!©m 2 (DMM<DBm<Dmmm(D¥mw 



(12) 



nm2 



[04] C <D?%m<Dm 2 <D^m<Dfcf&<Dm<D&Mffl<D¥ 

[85] c <Dmmm 3 <Dmmmm<D^mwmm(Dm 
[06] (a) iim3m3<Dmm<D&m<D¥mfa&m<D 

¥ffiHt'feD, (b) tttalBW{*SB©IPJJSH, 
( c ) «MIH¥®BItefeltS 6 C - 6 C Jgfc:^ fclff® 
0, ( d ) ttt0l2¥®BItefe^S 6 D - 6 D,f|Uc?Oo /c 

[08] C <Dm%<DW, 4 0^ffi©ffmiO^MMO^«^ 

K9] c comMom 5 <Dmm<D&m<D¥mftmm<Dm 

o 

[010] (a) ~ (d) H\ £©5g0j§cDfg6©^SS© 
mi©¥#^«©S3g7?^CT»fS0^SSo 
[0 11] (a) ~ (c) MfEIg 6 <D^ffi©j£Es© 

[0 12] tuiBf§6©«©^0¥W^»©*/£* 

[013] ( a ) ~ ( c ) tt, U$k<DW, 1 iOMO S F 
E TOlKgt Wr^ FBMIBBfJSo 

[0 14] t«e*©/Vl/^Sfi*MV>feMO S F E TCf4 
*10T-<g>S o 

[0 15] MIHMO S F E T©ifS0-r-$>So 

[0 16] «©fg2#lJ©M I S F ETO»f^l 

[0 17] «©^3fiJ©M I S F ET©«^fffi 
[^^CDSJB^] 



1 1 -pS>"J 3 

1 1 A 
l 2 

i 3-y-hw 
1 4-y— fw 

1 4 A— h«ffi 
1 4 B •••^f— hfi 
1 XSSfSUi 
1 6- KWyliti 
1 7-^itfiM*? 

1 8 -nZ/Zt? b 

2 1 

2 2 ••• 

3 1 A 



4 l A-Ife. 



4 1 B 



4 2 
4 3 

4 4 

5 1 

5 4 

6 1 
6 2 
6 3 
6 4 
6 4 
6 5 
6 6 
6 7 
6 8 



p +M 
p -JS 



[0i] 



[0 2] 
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[03] [04] 




---111 



(14) 



#H3 2002-1 10963 



[0 9] [010] 




"^125 



